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Investigate momentum/dca reconstruction
Ladder MAPS + TPC

Jin Huang(BNL), Anthony Frawley(FSU), Haiwang Yu (NMSU)



Setups

based on G4 Svtx maps+tpc.C:
* PHG4CylinderSubsystem
MAPS:

e 2.3,3.23.9cm

* 0.0050cm

* 60 layers
* inner_readout_radius =30.cm
e outer_radius =80.cm
e delta_radius =0.8333 cm
e Original results (no PHG4SvixMomentumRecal) denoted as Alan.
* Added PHG4TrackKalmanFitter (GenFit), PHG4TrackFastSim (FastSim)
 used mom(100,0,0) GeV and pos(0,0,0)cm as seed

* Single pion simulation

11/1/16 Haiwang for Internal Discussion



GenFit vs. Alan
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GenkFit vs. FastSim
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GenFit vs. FastSim cluster radii manually shifted
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/oom in

Original

Manually shift
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Cluster pulls using Mike's evaluator:ntp_cluster

40GeV pions

r*phi pull

z pull

(z-gz)/zsize {gr>10&&abs((z-gz)/zsize)<10}

_ htemp - htemp
r Entries 6495 C 1y Entries 7162
so0l l Mean 0.2136 600} r Mean 0.02016
- RZMS 1.435 - ﬁ/ RMS 1.608
/ ndf : -
i x 1927/76 | | 2/ ncl 416.8/80
400 Constant 518.5+8.6 -
r Mean  0.1871+0.0141 - A Constant 599.4 +10.0
C Sigma 1.115+0.012 400 - Mean 0.03954 + 0.01258
300— E ﬁ % Sigma 1.033+0.012
r I 300F
200 n lﬂ L\
B 200~
1001 - ‘[ L\
7 J/ U\k& j; JJ \*@W
L Lkl L Lo I 1 bmd oo | L — ] 1 T L
MY 5 o % 10 LTy s 0 5 10
(r*TMath::ATan2(x,y) - gr*TMath::ATan2(gx,gy))/phisize (z-gz)/zsize
r-gr {gr>10} or {gr>308&gr<32} r {gr>30&&gr<32}
10°E htemp htemp
: Entries 287 Entries 287
. htemp 102 — Mean  30.96
L Entries 7251 RMS 0.6324 RMS 0.6298
E Mean -0.06079
F RMS  0.1913 .
L 102
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FastSim

GenFit

Alan
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original

1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
481
1482
1483
148
485
1486
487

1488

1489

1500
1501
1502
1503
1504
1505

1| 0 4e-06

Cluster: Plane o [HEEEEE: 3.9

event: 1 : measurement: 2
genfit::AbsMeasurement, detId = -1. hitId = 0
Raw hit coordinates:

Vector (2) is as follows

Raw hit covariance:
2x2 matrix is as follows

I o | 1

0| 0.000121 0
1 0 0.0009

Cluster: Plane O -: 40

event: 1 : measurement: 3
genfit::AbsMeasurement, detId = -1. hitId = 0
Raw hit coordinates:

Vector (2) is as follows

Raw hit covariance:

3 2x2 matrix is as follows

| o | 1]

0| 0.000121 0
1 0 0.0009

Cluster: Plane o [JEEEE: 40.8333

event: 1 : measurement: 4
genfit::AbsMeasurement, detId = -1. hitId = 0
Raw hit coordinates:

Vector (2) is as follows

11/1/16

2180 | 0 | 1

218

2182 0 | 0.0001 0
2183 1 | 0 0.0001
218

2185 PHG4Hit: Plane O [EEENN: 3.90251

2186 event: 1 : measurement: 3

2187 genfit::AbsMeasurement, detId = -1. hitId = 0
2188 Raw hit coordinates:

2189 Vector (2) is as follows

2196 Raw hit covariance:
2197 2x2 matrix is as follows

2199 | 0 | 1 |

2201 0 | 0.0001 0
2202 | 0 0.0001

)4 PHG4Hit: Plane o [EEEEE: 30.4117

22(

2205 event: 1 : measurement: 4

2206 genfit::AbsMeasurement, detId = -1. hitId = 0
2207 Raw hit coordinates:

2208 Vector (2) is as follows

2209

2210 | 1|

221] =mmmmm e

2212 |0

2213 |0

2214

2215 Raw hit covariance:

2216 2x2 matrix is as follows

2217

2218 | 0 | 1 |
2219

2220 0 | 0.0001 0
2221 1| 0 0.0001
2222

2223 PHG4Hit: Plane o [EEEEE: 31.245
2224 event: 1 : measurement: 5

2225 genfit::AbsMeasurement, detId = -1. hitId = 0
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cluster radiii manually shifted

259 1194

260 | 0 | 1 | 1195 o | 0.0001 0
261 1196 1| 0 0.0001
262 0 | 3.999e-06 0 1197

263 1| 0 4e-06 1198 PHG4Hit: Plane O radius: 3.2025
264 1199 : measurement: 2

265 Cluster: Plane O radius: 3.2025

266 : measurement: 2

267 genfit::AbsMeasurement, detId = -1. hitId = 0
268 Raw hit coordinates:

Vector (2) is as follows

1200 genfit::AbsMeasurement, detId = -1. hitId = 0
1201 Raw hit coordinates:

1202 Vector (2) is as follows

1203

1204 | 1|

1 ——

1206 0 |o

1207 1o

1208

1209 Raw hit covariance:

1210 2x2 matrix is as follows

1211

1212 | 0 | 1 |

1213
1214 o | 0.0001 0
1215 1| 0 0.0001

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
B o | 3.999%-06 0 | 1216
1| I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

Raw hit covariance:
2x2 matrix is as follows

I o | 1o

1] 4e-06 1217 PHG4Hit: Plane O radius: 3.90251

1218 : measurement: 3

1219 genfit::AbsMeasurement, detId = -1. hitId = 0
1220 Raw hit coordinates:

1221 Vector (2) is as follows

Cluster: Plane O radius: 3.9025
: measurement: 3
genfit::AbsMeasurement, detId = -1. hitId = 0

Raw hit coordinates: 1222
3 Vector (2) is as follows 1223 | 1
1224 —mmmmm e
| 1| 1225 0 |0
------------------ 1226 1o
0 |0 1227
|0 1228 Raw hit covariance:
229 2x2 matrix is as follows
Raw hit covariance: 1230
6 2x2 matrix is as follows 123 | 0 | 1
1232
| 0 | 1 | 233 0| 0.0001 0
1234 1 0 0.0001
0| 0.000121 0 1235
1| 0 0.0009 1 PHG4Hit: Plane O radius: 30.4117
1 : measurement: 4
Cluster: Plane O radius: 30.4166 1 genfit::AbsMeasurement, detId = -1. hitId = 0
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